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RFID tag

An RFID tag (100) includes: atag member (111)

in which a communication antenna (111b) is wired on a
predetermined base and a circuit chip (111c) which car-
ries outradio communication through the antennais elec-
trically connected to the antenna, a covering body (112)

which covers the tag member and encloses the tag mem-
ber therein, a reflection plate (120) which reflects radio
communication radio wave and which extends along the
base, and a spacer (130) sandwiched between the cov-
ering body and the reflection plate.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinventionrelatesto an RFID (Radio
Frequency IDentification) tag through which information
is exchanged with external equipment in a non-contact
manner. The "RFID tag" used in the specification of the
present application is called "radio IC tag" by persons
skilled in the technical field of the application in some
cases.

2. Description of the Related Art

[0002] As the RFID tag through which information is
exchanged with external equipment such as a reader/
writer through radio wave in a non-contact manner, there
is a known RFID tag in which a radio communication
antenna and a circuit chip are mounted on a base formed
of plastic or paper. Since many of the RFID tags obtain
operating power supply of a circuit chip from a reader/
writer by radio wave, a distance (communication dis-
tance) through which radio communication can be carried
out is as short as from several cm to several tens cm. In
this case, if material which includes moisture and easily
absorbs radio wave, a metal which reflects radio wave,
or the like exists near the RFID tag, radio wave from the
reader/writer does not easily reach the antenna. Accord-
ingly, the short communication distance further becomes
shorter and as a result, it may become difficult to ex-
change information. Hence, there is a growing desire to
increase the communication distance in such RFID tag.
[0003] In response to such desire, there is proposed
a technique in which an RFID tag is provided with a re-
flection member which reflects radio communication ra-
dio wave and which extends along the base, radio wave
received by an antenna is intensified by a reflection effect
of the reflection member, thereby increasing the commu-
nication distance (see Japanese Patent Application Pub-
lication Nos. 2002-298106, 2005-135354 and
2006-264760, for example).

[0004] Fig. 1is adiagram showing one example of an
RFID tag having a reflection member, and Fig. 2 is a
diagram showing another example of an RFID tag having
a reflection member.

[0005] The RFID tag 500 shown in Fig. 1 includes a
base 501, a radio communication antenna 502 wired on
the base 501, a circuit chip 503 which is electrically con-
nected to the antenna 502 and which carries out radio
communication through the antenna 502, a metal reflec-
tion plate 504 which reflects radio communication radio
wave extending along the base 501, and a spacer 505
sandwiched between the base 501 and the reflection
plate 504.

[0006] The RFID tag 600 shown in Fig. 2 includes a
hollow case 601, a base 602 which is pasted on one of
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two mutually opposed inner wall faces in the case 601,
a radio communication antenna 603 wired on the base
602, a circuit chip 604 which is electrically connected to
the antenna 603 and which carries out radio communi-
cation through the antenna 603, and a metal reflection
plate 605 which is pasted on the other inner wall face
opposite to the face on which the base 602 is pasted and
which reflects radio communication radio wave.

[0007] According to the RFID tag 500 shown in Fig. 1
and the RFID tag 600 shown in Fig. 2, the radio commu-
nication radio wave is reflected by the reflection plate
504, 605. As a result, a composite wave in which a
traveling wave traveling to the reflection plate 504, 605
and a reflected wave reflected by the reflection plate 504,
605 are synthesized is received by the antenna 502, 603.
At this time, if a relative positional relation between the
reflection plate 504, 605 and the antenna 502, 603 is
broughtto a positional relation in which the traveling wave
and the reflected wave intensify each other at the position
of the antenna 502, 603, the radio wave received by the
antenna 502, 603 is intensified, and the communication
distance of the RFID tag 500, 600 is increased.

[0008] In the conventional RFID tags, sufficient envi-
ronmental resistance capable of enduring various oper-
ating environments is required, and it is desired that the
RFID tag is as small as possible.

[0009] However, according to the RFID tag 500 shown
in Fig. 1 and the RFID tag 600 shown in Fig. 2, the com-
munication distance is long but both sufficient environ-
mental resistance and miniaturization have not been re-
alized, and an RFID tag which has a long communication
distance and also sufficient environmental resistance,
and which can be miniaturized is desired.

[0010] In view of the above circumstances, it is an ob-
ject of the present invention to provide an RFID tag which
has a long communication distance and a sufficient en-
vironmental resistance, and which can be miniaturized.

SUMMARY OF THE INVENTION

[0011] The present invention has been made in view
of the above circumstances and provides an RFID tag
including a tag member in which a communication an-
tennais wired on a predetermined base and a circuit chip
which carries out radio communication through the an-
tennais electrically connected to the antenna, a covering
body which covers the tag member and encloses the tag
member therein, areflection member which reflects radio
communication radio wave and which extends along the
base, and a spacer sandwiched between the covering
body and the reflection member.

[0012] According to the RFID tag of the present inven-
tion, since radio wave received by the antenna is inten-
sified by a reflection effect by the reflection member, the
communication distance is long. Further, according to
the RFID tag of the present invention, since the tag mem-
ber is enclosed in the covering body, the circuit chip and
the antennawhich are sensitive to operating environment
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are sufficiently protected against the operating environ-
ment. In the RFID tag of the present invention, since the
antenna mainly receives a composite wave in which a
traveling wave traveling to the reflection member and a
reflected wave reflected by the reflection member are
synthesized, the size of the antenna can be designed so
as to correspond to a wavelength of the composite wave.
The wavelength of the composite wave is shorter as a
specific inductive capacity between the antenna and the
reflection member is greater. In the RFID tag of the
present invention, since the spacer mainly occupies a
space between the antenna and the reflection member,
if a dielectric constant material having a high specific in-
ductive capacity is employed as the spacer, for example,
the antenna can be reduced in size in a design stage.
Thus, according to the present invention, it is possible to
provide an RFID tag having a long communication dis-
tance and sufficient environmental resistance, and which
can be miniaturized.

[0013] Inthe RFID tag of the present invention, an em-
bodimentin which "the covering body has the water-tight-
ness" is preferable.

[0014] According to this embodiment, it is possible to
more reliably protect the circuit chip and the antenna
which are sensitive to an operating environment.
[0015] Inthe RFID tag of the present invention, an em-
bodiment in which "the covering body is made of rubber
or plastic" is also preferable.

[0016] Many of rubbers and plastics have excellent
heat resistance and chemical resistance. According to
this preferable embodiment, if the covering body is made
of appropriate rubber or plastic suitable for operating en-
vironment, the covering body can be provided with heat
resistance or chemical resistance and as a result, the
RFID tag can be provided with excellent environmental
resistance.

[0017] Inthe RFID tag of the present invention, an em-
bodiment in which "the spacer is adhered to the covering
body and the reflection member" is preferable. In this
embodiment, it is further preferable that "the spacer is
adhered to at least one of the covering body and the
reflection member such that the spacer can come off
therefrom™.

[0018] Inthe above preferable embodiment, it is easy
to manufacture the RFID tag, and in the further preferable
embodiment, it is possible to remove the spacer and the
reflection plate from the RFID tag after it is manufacture
d, and they are replaced by another spacer and another
reflection plate. Accordingly, the RFID tag after it is man-
ufactured can appropriately be customized in accord-
ance with an operating environment.

[0019] Inthe RFID tag of the present invention, an em-
bodiment in which "the spacer is made of PPS resin”, an
embodiment in which "the spacer is made of PEEK resin",
an embodiment in which "the spacer is made of fluor-
oresin”, and an embodiment in which "the spaceris made
of ceramic material" are preferable.

[0020] The PPS (Polyphenylene Sulfide) resin is ex-
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cellentin heat resistance, the PEEK (Polyetherethereke-
tone) resin is excellent in heat resistance and chemical
resistance, the fluororesin is excellent in chemical resist-
ance, and the ceramic material has high specific induc-
tive capacity. According to the preferable embodiments,
it is possible to obtain an RFID tag having an excellent
heat resistance, an RFID tag having an excellent chem-
ical resistance, a sufficiently miniaturized RFID tag and
the like.

[0021] Inthe RFID tag of the present invention, an em-
bodiment in which "the reflection member has a heat re-
sistance" is preferable, and an embodiment in which "the
spacer is adhered to each of the covering body and the
reflection member with heat-resistant adhesive member"
is preferable.

[0022] According to these embodiments, it is possible
to obtain an RFID tag having a more excellent heat re-
sistance.

[0023] As explained above, according to the present
invention, it is possible to provide an RFID tag which has
a long communication distance and a sufficient environ-
mental resistance, and which can be miniaturized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Fig. 1 is a diagram showing one example of an RFID
tag having a reflection member;

Fig. 2 is a diagram showing another example of an
RFID tag having a reflection member;

Fig. 3 is a sectional view schematically showing a
heat-resistant RFID tag according to a first embod-
iment of the present invention;

Fig. 4 is a diagram showing a state where a spacer
130 is adhered to a covering body 112 of the tag
body 110 and a reflection plate 120 in manufacturing
the RFID tag 100 shown in Fig. 3;

Fig. 5 is a diagram showing a state where the spacer
130 is replaced by another spacer in the RFID tag
100 shown in Fig. 3;

Fig. 6 is a sectional view schematically showing a
heat-resistant RFID according to a second embodi-
ment of the present invention tag different from the
RFID tag shown in Fig. 3;

Fig. 7 is a sectional view schematically showing a
chemical-resistant RFID tag according to a third em-
bodiment of the present invention; and

Fig. 8 is a sectional view schematically showing a
small RFID tag according to a fourth embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0025] First to fourth embodiments of the present in-
vention will be explained with reference to the drawings.
[0026] First, a first embodiment of the present inven-
tion will be explained.
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[0027] Fig. 3is asectional view schematically showing
a heat-resistant RFID tag according to the first embodi-
ment of the present invention.

[0028] The heat-resistant RFID tag 100 shown in Fig.
3 is fixed to an article S to which the RFID tag is to be
attached, and information is exchanged with a reader/
writer through radio communication. It is assumed that
the RFID tag 100 is used in a predetermined high tem-
perature environment. The RFID tag 100 includes a tag
body 110 having a radio communication function. The
tag body 110 has a predetermined base 111a on which
a communication antenna 111b is wired. The tag body
110 includes a tag member 111 to which a circuit chip
111cisconnected, and arubber covering body 112 which
coversthetag member 111 and encloses the same there-
in. The circuit chip 111c carries out radio communication
through the antenna 111b. The base 111a, the antenna
111b and the circuit chip 111c respectively correspond
to each of the examples of the base, the antenna and
the circuit chip in the presentinvention, and the tag mem-
ber 111 and the covering body 112 respectively corre-
spond to each of the examples of the tag member and
the covering body in the present invention.

[0029] The RFID tag 100 includes a metal reflection
plate 120 coated with heat-resistant material. The reflec-
tion plate 120 extends along the base 111a and reflects
radio communication radio wave. The RFID tag 100 also
includes a PPS resin spacer 130 sandwiched between
the reflection plate 120 and the covering body 112 of the
tag body 110. The reflection plate 120 and the spacer
130 respectively correspond to each of the examples of
the reflection member and the spacer mentioned in the
present invention.

[0030] Inthe RFID tag 100, the spacer 130 is adhered
to the covering body 112 of the tag body 110 and the
reflection plate 120 in the following manner.

[0031] Fig. 4 is a diagram showing a state where the
spacer 130 is adhered to the covering body 112 of the
tag body 110 and the reflection plate 120 in manufactur-
ing the RFID tag 100 shown in Fig. 3.

[0032] As shown in Fig. 4, the spacer 130 is adhered
to the covering body 112 in the tag body 110 using a
heat-resistant adhesive tape 140 which is also shown in
Fig. 3. Heat-resistant adhesive 121 which is the same
adhesive material of the heat-resistant adhesive tape 140
is applied to both surfaces of the reflection plate 120, and
the reflection plate 120 to which the heat-resistant adhe-
sive 121 is applied is pasted on the spacer 130. At this
time, a back surface 120a of the reflection plate 120 to
which the heat-resistant adhesive 121 is applied and
which is opposite to the surface on the side of the tag
body 110 becomes an attaching surface which comes
into contact with the article S to which the tag is to be
attached when the RFID tag 100 is used. In this embod-
iment, the adhesive strength of the heat-resistant adhe-
sive tape 140 and heat-resistantadhesive 121 is set such
that the adhered objects are not peeled off from each
other under an assumed operating environment, but the
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adhered objects can be peeled off from each other if a
user applies a force to some extent.

[0033] According to the RFID tag 100, the radio com-
munication radio wave is reflected by the reflection plate
120. As a result, a composite wave in which a traveling
wave traveling to the reflection plate 120 and a reflected
wave reflected by the reflection plate 120 are synthesized
is received by the antenna 111b. In addition, in this RFID
tag 100, the thickness of the spacer 130 is designed such
that a relative positional relation between the reflection
plate 120 and the antenna 111b becomes a positional
relation in which the traveling wave and the reflected
wave intensify each other at the position of the antenna
111b. Accordingly, since the radio wave received by the
antenna 111bis intensified, the communication distance
of the RFID tag 100 is increased.

[0034] Inaddition, inthe RFID tag 100, the tag member
111 is enclosed in the covering body 112. As material of
the covering body 112, there is employed rubber having
excellent resistance to wide range of as operating envi-
ronment such as heat, moisture and chemical agent (the
material is not specified here, but examples of such ma-
terial are urethane rubber, silicone rubber and Teflon
(trademark) rubber). Accordingly, environmentally sen-
sitive circuit chip 111c and the like are protected from
wide range of operating environment with excellent wa-
ter-tightness.

[0035] Inthe RFID tag 100, the spacer 130 is made of
PPS resin having excellent heat resistance. The heat-
resistantadhesive tape 140is used for adhering the spac-
er 130 to the tag member 111. The heat-resistant adhe-
sive 121 is used for adhering the spacer 130 and the
reflection plate 120 with a heat-resistant coating, and for
adhering the reflection plate 120 and the article S to which
a tag is to be attached. Accordingly, excellent heat re-
sistance is obtained in the RFID tag 100.

[0036] In addition, in the RFID tag 100, the antenna
111b receives a composite wave in which a traveling
wave traveling to the reflection plate 120 and a reflected
wave reflected by the reflection plate 120 are synthe-
sized, the size of the antenna 111b is designed to corre-
spond to the wavelength of the composite wave. Here,
wavelength of the composite wave is shorter as a specific
inductive capacity of the spacer 130 which mainly occu-
pies aspace betweenthe antenna 111b and the reflection
plate 120 is greater. Therefore, the size of the antenna
111b is set to a value corresponding to the specific in-
ductive capacity of PPS resin which is the material of the
spacer 130. Here, the specific inductive capacity of the
PPS resin is greater than "1.0" which is the specific in-
ductive capacity of air, and the size of the antenna 111b
is smaller than a size required for using the same type
of antenna in the air. As a result, in this embodiment, the
RFID tag 100 is designed to be miniaturized in a size to
meet the specific inductive capacity of the PPS resin.
[0037] Here, the RFID tag 100 is designed such that
the antenna 111b receives the composite wave in which
the traveling wave traveling to the reflection plate 120
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and the reflected wave reflected by the reflection plate
120 are synthesized at a position where the traveling
wave and the reflected wave intensify each other. De-
pending upon an radio wave environment when the RFID
tag 100 is used, however, the position of the antenna
111bwithrespecttothe reflection plate 120 may be large-
ly deviated from the position where the traveling wave
and reflected wave intensify each other which was as-
sumed at the time of design, and sufficient receiving
strength may not be obtained with the antenna 111b in
some cases.

[0038] The position of the antenna 111b with respect
to the reflection plate 120 is determined by the thickness
of the spacer 130. In this embodiment, the adhesive
strength of the heat-resistant adhesive tape 140 which
adheres the spacer 130 and the covering body 112 of
the tag body 110, and the adhering strength of the heat-
resistant adhesive 121 which adheres the spacer 130
and the reflection plate 120 are set such that they can
be peeled off if a user applies a force to some extent.
Thus, in this embodiment, when the antenna 111b may
not obtain sufficient receiving strength, the tag body 110
and the reflection plate 120 are peeled off from the spacer
130, and the spacer 130 can be replaced by another
spacer having such a thickness that the antenna 111b
can obtain sufficient receiving strength.

[0039] Fig. 5 shows a state where the spacer 130 is
replaced by another spacer in the RFID tag 100 shown
in Fig. 3.

[0040] Asshownin Fig. 5, when the spacer is replaced
by a new one, the tag body 110 and the reflection plate
120 are first peeled off from the spacer 130. Then, an-
other spacer 150 with an appropriate thickness which is
redesigned in accordance with a radio wave environment
where the RFID tag 100 is used is adhered to the tag
body 110 and the reflection plate 120 in place of the spac-
er 130. In addition, if the heat-resistant adhesive tape
140is damaged when the tag body 110 is peeled off from
the spacer 130, the heat-resistant adhesive tape 140 is
also replaced by a new one when the new spacer 150 is
adhered. Further, if the heat-resistant adhesive 121
comes off from the reflection plate 120 at the time of
peeling, the heat-resistant adhesive 121 is again applied
to the reflection plate 120 when the spacer 150 is ad-
hered.

[0041] As a method for enhancing the receiving
strength when the antenna 111b may not obtain sufficient
receiving strength, there is a method in which the spacer
130 is replaced by another spacer 160 having different
specific inductive capacity, in addition to the method in
which the spacer 130 is replaced by another spacer 150
having a different thickness to change the position of the
antenna 111b with respect to the reflection plate 120.
[0042] As described above, the wavelength of com-
posite wave received by the antenna 111b is shorter as
the specific inductive capacity of the spacer is greater.
Therefore, ifthe spacer 130is replaced by another spacer
160 having different specific inductive capacity to change
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the wavelength of the composite wave, it is possible to
move a position where the traveling wave and the reflect-
ed wave intensify each other. According to this method,
when it is difficult to replace the spacer 130 by the other
spacer 150 having different thickness due to constraints
such as an attaching place of the RAID tag 100, the other
spacer 160 with the same thickness as that of the RFID
tag 300 which is redesigned in accordance with the radio
wave environment where the RFID tag 100 is used, and
which is made of another material having a specific in-
ductive capacity different from that of the PPS resin is
adhered to the tag body 110 and the reflection plate 120
in place of the spacer 130. Accordingly, the receiving
strength of the antenna 111b can be enhanced.

[0043] In addition, when another spacer replacing the
spacer 130 is designed, redesign of the thickness and
redesign of the specific inductive capacity may be com-
bined to change both the position of the antenna 111b
with respect to the reflection plate 120 and the wave-
length of the composite wave received by the antenna
111b, thereby enhancing the receiving strength of the
antenna 111b.

[0044] As explained above, the heat-resistant RFID
tag 100 of the first embodiment has sufficient heat resist-
ance, is small in size, and has a long communication
distance. In addition, according to the RFID tag 100, the
spacer 130 can be replaced by another spacer as desired
when the RFID tag 100 is used, and even when the an-
tenna 111b cannot obtain sufficient receiving strength
due to a radio wave environment when the tag is used,
the receiving strength of the antenna 111b can be en-
hanced by replacing the spacer.

[0045] Next, a second embodiment of the present in-
vention will be explained.

[0046] Fig. 6is a sectional view schematically showing
a heat-resistant RFID tag according to the second em-
bodiment of the present invention that is different from
the RFID tag shown in Fig. 3. In Fig. 6, constituent ele-
ments which are the same as those shown in Fig. 3 are
designated with the same reference symbols as those in
Fig. 3, and the explanation thereof will not be repeated.
[0047] The heat-resistant RFID tag 200 shown in Fig.
6 is different from the heat-resistant RFID tag 100 shown
in Fig. 3 only in a spacer 210. The spacer 130 in Fig. 3
is made of PPS resin, but the spacer 210 of the heat-
resistant RFID tag 200 shown in Fig. 6 is made of PEEK
resin. The PEEK resin has excellent heat resistance and
chemicalresistance. The RFID tag 200 having the spacer
210 made of PEEK resin exhibits excellent heat resist-
ance in combination with respective heat resistances of
the covering body 112 of the tag member 111, the reflec-
tion plate 120 with a heat-resistant coating, the heat-re-
sistant adhesive tape 140 and the heat-resistant adhe-
sive 121.

[0048] Like the first embodiment, the heat-resistant
RFID tag 200 of the second embodiment is small in size,
and has a long communication distance, and the spacer
210 can be replaced by another spacer ad desired when
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the tag is used.

[0049] Next, a third embodiment of the present inven-
tion will be explained.

[0050] Fig. 7is a sectional view schematically showing
a chemical-resistant RFID tag according to the third em-
bodiment of the present invention. In Fig. 7, constituent
elements which are the same as those shown in Fig. 3
are designated with the same reference symbols as
those in Fig. 3, and the explanation thereof will not be
repeated.

[0051] The chemical-resistant RFID tag 300 shown in
Fig. 7 is different from the heat-resistant RFID tag 100
shownin Fig. 3inthat a spacer 310 is made of fluororesin
having excellent chemical resistance, a reflection plate
330 is a metal plate with a chemical-resistant coating,
and a chemical resistance adhesive tape 320 and a
chemical resistance adhesive 331 are used for adhering
the spacer 310 and other parts. Since the covering body
112 of the tag member 111 is made of rubber having
resistance to wide range of environment (for example,
the silicone rubber has both heat resistance and chemical
resistance) as described above, the RFID tag 300 shown
in Fig. 7 has excellent chemical resistance in combination
with respective chemical resistances of the covering
body 112, the reflection plate 330 coated with chemical-
resastant material, the chemical resistance adhesive
tape 320 and the chemical resistance adhesive 331.
[0052] In addition, like the first and second embodi-
ments, the chemical-resistant RFID tag 300 of the third
embodiment is small in size, and has a long communi-
cation distance, and the spacer 310 can be replaced by
another spacer as desired when the tag is used.

[0053] Next, afourthembodiment of the presentinven-
tion will be explained.

[0054] Fig. 8is a sectional view schematically showing
a small RFID tag according to the fourth embodiment of
the present invention. In Fig. 8, constituent elements
which are the same as those shown in Fig. 3 are desig-
nated with the same reference symbols as those in Fig.
3, and the explanation thereof will not be repeated.
[0055] Like the RFID tag 100 shown in Fig. 3, the small
RFID tag 400 shown in Fig. 8 has heat resistance as the
environmental resistance, but the RFID tag 400 in Fig. 8
is further reduced in size as compared with the RFID tag
100inFig. 3. The RFID tag 400 in Fig. 8 is further reduced
in size by using a spacer 430 made of ceramic material
having high dielectric constant (the material is not spec-
ified here, but an example thereof is alumina).

[0056] Anantenna4llofatag member410hasmainly
a size corresponding to a wavelength of composite wave
in the spacer 430. As the specific inductive capacity of
the spacer 430 is greater, the wavelength of the compos-
ite wave is shorter. Therefore, as the specific inductive
capacity of the spacer 430 is greater, the antenna 411
can be reduced in size. According to the RFID tag 400
in Fig. 8, the spacer 430 is made of ceramic material
having high specific inductive capacity. Therefore, the
antenna 411 is reduced in size in accordance with the
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great specific inductive capacity and as a result, the tag
member 410 and a reflection plate 420 with a heat-re-
sistant coating are reduced in size, and the entire RFID
tag 400 is made small.

[0057] Further, since the ceramic material has an ex-
cellent heat resistance, heat resistance is also realized
in the RFID tag 400. In the fourth embodiment, the heat-
resistant adhesive tape 140 and the heat-resistant ad-
hesive 121 shown in Fig. 3 are used for adhering the
spacer 410 and other parts with each other, thereby re-
alizing the small and heat-resistant RFID tag. Further,
since the ceramic material also has an excellent chemical
resistance, if the chemical resistance adhesive tape 320
and the chemical resistance adhesive 331 shown in Fig.
7 are used for adhering the spacer 410 and other parts,
itis also possible to realize a small and chemical-resistant
RFID tag different from the RFID tag of this fourth em-
bodiment.

[0058] Like the first to third embodiments, the small
RFID tag 400 of the fourth embodiment has a long com-
munication distance, and the spacer 430 can be replaced
by another spacer as desired when the tag is used.
[0059] In each of the first to fourth embodiments, to
enhance the receiving strength of the antenna, it has
been explained that the spacer of the RFID tag is re-
placed by another spacer having different thickness or
specific inductive capacity when the RFID tag is used.
However, the replacement of the spacer is not limited to
enhancement of the receiving strength of the antenna,
and the spacer may be replaced to change types of en-
vironmental resistance, i.e., the spacer may be replaced
to change from a heat-resistant type to a chemical-re-
sistant type or from the chemical-resistant type to the
heat-resistanttype. However, the spacer can be replaced
by another spacer to change the types of the environ-
mental resistance when the covering body of the tag body
is made of material having wide and excellent environ-
mental resistance (such as silicone rubber) such as rub-
ber covering body in the first to fourth embodiments.
[0060] When itis aimed to change the type of the en-
vironmental resistance, a heat-resistant spacer (made of
PPS resin) of a heat-resistant RFID tag, for example, is
replaced by a chemical-resistant spacer (made of fluor-
oresin) whenthe RFID tag is used, or conversely, achem-
ical-resistant spacer (made of fluororesin) of a chemical-
resistant RFID tag is replaced by a heat-resistant spacer
(made of PPS resin) when the RFID tag is used.

[0061] Whenthe spacer is replaced by another spacer
in this manner, an adhesive tape or adhesive for adhering
the spacer to other parts is also replaced by another ad-
hesive tape or adhesive. That is, a heat-resistant adhe-
sive tape or adhesive is replaced by a chemical-resistant
adhesive tape or adhesive, or conversely, a chemical
resistant adhesive tape or adhesive isreplaced by a heat-
resistant adhesive tape or adhesive. Further, a reflection
plate with a heat-resistant coating is replaced by a re-
flection plate with a chemical-resistant coating, or con-
versely, a reflection plate with a chemical-resistant ma-
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terial coating is replaced by a reflection plate with a heat-
resistant coating.

[0062] With the replacement of spacers or the like as
described above, even if the actual operating environ-
ment of a prepared RFID tag is differentfrom an operating
environment which is assumed at the time of design, it
is possible to customize the RFID tag in accordance with
the actual operating environment.

[0063] In the above description, the reflection plates
120, 330 and 420 which are metal plates are described
as examples of the reflection member according to this
invention, butthe presentinvention is not limited to these,
and the reflection member may be metal foil or the like,
for example.

[0064] In the above description, the reflection plates
120, 330 and 420 which are metal plates coated with
heat-resistant material or chemical-resistant material are
described as examples of the reflection member accord-
ing to this invention, but the present invention is not lim-
ited to these, and the reflection member may be a non-
coated metal plate which itself has resistance to some
extent to heat or chemical.

[0065] In the above description, both the adhesion
strength between the spacer and the covering body of
the tag body and adhesion strength between the reflec-
tion plate and the spacer are set such that the two mem-
bers can be peeled off from each other if a user applies
a force to some extent, but the present invention is not
limited to this, and the adhesion strength may be such a
value that only the adhesion between the spacer and the
covering body of the tag body can be peeled off, or such
a value that only the adhesion between the reflection
plate and the spacer can be peeled off. In the former
case, when the spacer is replaced, the reflection plate is
also replaced. In the latter case, the reflection plate is to
be replaced, and, for example, in the case where heat
environment or chemical environment assumed at the
time of design is not so serious and the reflection plate
ofthe RFID tag is simply a metal plate which is not coated
with heat-resistant material or chemical-resistant mate-
rial, but the actual heat environment or actual chemical
environment is serious, a reflection plate of the RFID tag
is replaced by another reflection plate which is coated
with appropriate material.

[0066] Intheabove description, boththe adhesive tape
and adhesive are used for adhering the spacer and other
parts with each other, but the present invention is not
limited to this, and the spacer and other parts may be
adhered to each other using only one of the adhesive
tape and adhesive.

Claims

1. An RFID tag comprising:

a tag member in which a communication anten-
naiswired on a predetermined base and a circuit
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11.

12

chip which carries out radio communication
through the antenna is electrically connected to
the antenna,

a covering body which covers the tag member
and encloses the tag member therein,

a reflection member which reflects radio com-
munication radio wave and which extends along
the base, and

a spacer sandwiched between the covering
body and the reflection member.

The RFID tag according to claim 1, wherein the cov-
ering body has water-tightness.

The RFID tag according to claim 1 or claim 2, wherein
the covering body is made of rubber or plastic.

The RFID tag according to anyone of claims 1 to 3,
wherein the spacer is adhered to the covering body
and the reflection member.

The RFID tag according to claim 4, wherein the spac-
er is removably adhered to at least one of the cov-
ering body and the reflection member.

The RFID tag according to anyone of claims 1 to 5,
wherein the spacer is made of PPS resin.

The RFID tag according to anyone of claims 1 to 5,
wherein the spacer is made of PEEK resin.

The RFID tag according to anyone of claims 1 to 5,
wherein the spacer is made of fluororesin.

The RFID tag according to anyone of claims 1 to 5,
wherein the spacer is made of ceramic material.

The RFID tag according to anyone of claims 1 to 9,
wherein the reflection member has heat resistance.

The RFID tag according to anyone of claims 1 to 10,
whereinthe spaceris adhered to each of the covering
body and the reflection member with a heat-resistant
adhesive member.



602

EP 2 045 764 Al

500

v

502 502

\r\ﬁ/

501
L\\\\\\\\\\\\\ SSS ANNNANN \\1/

504

Fig. 1

600

/'

//////////// g

/L L L L L Ll L LLL

I\\\\\\\\\\\\\ \I\ o \\\\\\\\J\}

{
~ I N
603 405 603

60
\ 4

NN N

77777777777

|~ 601

N~

Fig. 2



EP 2 045 764 Al

4 J

11b 11te 111b

o )/ /
£ i S A e R

! ] [
DN S N NS A AN AN s e N S S AN AN

L—111a

,,,,,,,,,,,,,, _— 140

m/////////////

120~____~f—-~ >121

T
120a @ /5

SO S S S S SSSSSS

Y
Fig. 3



EP 2 045 764 Al

100

e

4

110

| i i |
D NN N N N NN O N AN I N NN NSSARNESSENSY

A S A A //I/140

N SIS

Vil A I A A A A VAT

i

L

120——]

:::>? 121

120a

I

\/

Fig. 4

10




EP 2 045 764 Al

- R

e /
\

ALLL LS

L e

0G1

. A}

m\_ P \_\\ _ i \\_\_
. —
) )
qrll ../_.W qiit /

/ 00}

011

11




EP 2 045 764 Al

-

112

/

200

/

L | EN—

I
}\\ SO \\\\\\ SO NNNNNY ‘\\\]

| _— 140

w/////////////

120%

>121

1

S

~

N

Fig. 6

12

/
S S S S S SSSSSS

/




EP 2 045 764 Al

300

112

/

{ )
110 ] ]

{ ] I 1
DS S S AN A R S N AN SRR NSNS

| _— 320

0 —f ////////////

330@// A A A A A A >331

1

~

S S S

/
S S

N
Fig. 7

13



EP 2 045 764 Al

7\

}

s N =——1

I | | I
LSO NS NN SOMANSANANNSNSSNSNERRT

,,,,, 140

oV

420 o 121

A AT AT AT VIV A NN

v f

SO S S S S S SSSSSS

Wy

g
Fig. 8

14



EP 2 045 764 Al

)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 16 1923

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 2005/081182 A (AVERY DENNISON CORP 1-11 INV.
[US]; CULLEN JAMES M [CA]; HERRMANN GO6K19/077
CHARLES K [US])
1 September 2005 (2005-09-01)
* abstract *
* page 8 - page 11, line 22; figures 1-4 *
X US 6 147 604 A (WIKLOF CHRISTOPHER A [US] ([1-4,10
ET AL) 14 November 2000 (2000-11-14)
* abstract *
* column 6, lines 17-60; figure 8 *
A EP 1 548 639 A (HITACHI LTD [JP]) 6-11
29 June 2005 (2005-06-29)
* abstract *
TECHNICAL FIELDS
SEARCHED (IPC)
GO6K
2 The present search report has been drawn up for all claims
_ Place of search Date of completion of the search Examiner
8 Munich 2 February 2009 Schmidt, Rainer
?\.o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
3 E : earlier patent document, but published on, or
hed X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
ht document of the same category L : document cited for other reasons
E A:technological background e e
8 O : non-written disclosure & : member of the same patent family, corresponding
8 P : intermediate document document

15




EPO FORM P0459

EP 2 045 764 Al

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 08 16 1923

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-02-2009
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2005081182 A 01-09-2005 CA 2555813 Al 01-09-2005
EP 1728200 A2 06-12-2006
US 2005197074 Al 08-09-2005
US 6147604 A 14-11-2000  NONE
EP 1548639 A 29-06-2005 CN 1684301 A 19-10-2005
JP 2005210676 A 04-08-2005
KR 20050065374 A 29-06-2005
US 2005140512 Al 30-06-2005

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



EP 2 045 764 Al
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

. JP 2002298106 A [0003] . JP 2006264760 A [0003]
. JP 2005135354 A [0003]

17



	bibliography
	description
	claims
	drawings
	search report

